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Background
Cardiac magnetic resonance (CMR) imaging is the refer-
ence standard to assess right ventricular (RV) volumes and
ejection fraction. However, 2-D echocardiography is com-
monly used for routine assessment of the RV and a num-
ber of quantitative measures have been recommended to
evaluate systolic function.1 Measurement of right ventricu-
lar ejection fraction (RVEF), which is a key predictor of
outcomes in a range of right heart diseases, is not recom-
mended because of the limitations of 2-D imaging of the
RV. Instead Fractional Area Change (FAC %)by 2-D Echo-
cardiography and tricuspid annular plane systolic excur-
sion (TAPSE) are recommended as surrogate measures of
RV global systolic function. The aim of our study is to
compare the conventional parameters of RV systolic func-
tion currently used by 2-D echocardiography with RVEF
and stroke volume (SV) measured by CMR.
Methods
A total of 125 consecutive patients (from November 2013
to July 2014) who consented for the CMR registry at
Piedmont Heart Institute were reviewed for this study.
72 patients with adequate RV function assessment by 2-
D echocardiography and CMR were included. 2-D echo-
cardiography RV FAC (%), and TAPSE (mm) measure-
ments were compared with CMR RVEF (%) and SV (ml).
The comparison was made using linear correlation for the
echo variables with CMR variables. FAC was then com-
pared with CMR RVEF using inter-rater agreement
(kappa).
Results
Table 1 shows the baseline demographic characteristics
of the patients. Table 2 shows the RV function by 2-D
Echocardiography and CMR. 85% of patients had nor-
mal RVEF by CMR. There was poor correlation between
RV function measurements by 2-D echocardiography
with RVEF and SV as calculated by CMR. TAPSE did
not correlate with either RVEF or SV by CMR. FAC
correlated the best with RV EF (R =0.43, p= 0.0003) by
CMR, but not with SV. When FAC was compared with
RV EF, using inter-rater agreement (kappa) statistic,
there was fair agreement (kappa 0.234). CMR RVEF
reclassified RV function as assessed by FAC in 20% of
patients. 10% (n=7) of patients were reclassified as nor-
mal and another 10% (n=7) were reclassified as
abnormal.
Conclusions
The current 2-D echocardiographic parameters of RV
systolic function assessment correlate poorly with CMR
measured RVEF and SV.CMR should be utilized more
often to measure RVEF and volumes to complement rou-
tine 2-D echocardiography measurements for compre-




1Cardiac CT/MR Imaging, Piedmont Heart Institute, Atlanta, GA, USA.
2Cardiology, University Of Washington, Seatle, WA, USA.
Published: 3 February 2015
1Cardiac CT/MR Imaging, Piedmont Heart Institute, Atlanta, GA, USA
Full list of author information is available at the end of the article
Zhou et al. Journal of Cardiovascular Magnetic
Resonance 2015, 17(Suppl 1):M10
http://www.jcmr-online.com/content/17/S1/M10
© 2015 Zhou et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
doi:10.1186/1532-429X-17-S1-M10
Cite this article as: Zhou et al.: Comparison of conventional
echocardiographic parameters of RV systolic function with cardiac
magnetic resonance imaging. Journal of Cardiovascular Magnetic
Resonance 2015 17(Suppl 1):M10.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Table 1 Demographic characteristics of the study population
n Mean ± SD
Age (y) 72 55.47±16.22
Male Gender 37 (51.4%)
Height (cm) 72 171.68±11.03
Weight (kg) 72 77.88±5.00
Body Surface Area (m2) 72 1.92±0.15
Body Mass Index (BMI) 72 26.54±1.69
Race
White 56 (77%)
African American 15 (21%)
History of Hypertension 41 (56.9%)
History of Hyperlipidemia 24 (33%)
History of Diabetes 4 (5.6%)
No Smoking History 46 (63.9%)
Family History of CAD 31 (43.1%)
LV systolic Failure 15 (20.8%)
Table 2 RV function evaluation from Echo and CMR
n Mean ± SD r (compared to CMR-EF) r (compare to CMR_SV) Kappa(compared to CMR-EF)
Echo
FAC (%) 65 42.86 ± 9.15 0.43 (p=0.003) 0.10 (p=0.39) 0.234
TAPSE (mm) 47 19.56 ± 5.44 0.12 (p=0.40) 0.16 (p=0.40)
S’ (cm/s) 45 12.44 ± 3.17
RA area (cm2) 71 15.72 ± 4.19 0.50 (p=0.0002)#
CMR
EF (%) 72 53.61 ± 11.56
SV (ml) 72 85.74 ± 25.79
RA area (cm2) 52 23.52 ± 6.42
# compared to CMR_RA area (n=52)
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